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DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-14 and 20-29 drawn to an x-ray refractive element and x-ray 
system containing said element classified in class 378, subclass 84. 

II. Claims 15-19 drawn to a method of fabricating a multi-prism element 
classified in class 359, subclass 837. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions (I) and (II) are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make another and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case, the refractive element of group 1 can be 
formed by a materially different method that requires etching, cutting or breaking of the 
element to provide the prisms to be assembled. 

Restriction for examination purposes as indicated is proper because all these 
inventions listed in this action are independent or distinct for the reasons given above 
and there would be a serious search and examination burden if restriction were not 
required because one or more of the following reasons apply: 

(a) the inventions have acquired a separate status in the art in view of their 
different classification; 
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(b) the inventions have acquired a separate status in the art due to their 

recognized divergent subject matter; 

(c) the inventions require a different field of search (for example, searching 

different classes/subclasses or electronic resources, or employing different 
search queries); 

(d) the prior art applicable to one invention would not likely be applicable to 

another invention; 

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 

101 and/or 35 U.S.C. 112, first paragraph. 

Applicant is advised that the reply to this requirement to be complete must 
include (i) an election of a invention to be examined even though the requirement 
may be traversed (37 CFR 1 .143) and (ii) identification of the claims encompassing 
the elected invention. 

The election of an invention may be made with or without traverse. To reserve a 
right to petition, the election must be made with traverse. If the reply does not distinctly 
and specifically point out supposed errors in the restriction requirement, the election 
shall be treated as an election without traverse. Traversal must be presented at the time 
of election in order to be considered timely. Failure to timely traverse the requirement 
will result in the loss of right to petition under 37 CFR 1 .144. If claims are added after 
the election, applicant must indicate which of these claims are readable on the elected 
invention. 
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If claims are added after the election, applicant must indicate which of these 
claims are readable upon the elected invention. 

Should applicant traverse on the ground that the inventions are not patentably 
distinct, applicant should submit evidence or identify such evidence now of record 
showing the inventions to be obvious variants or clearly admit on the record that this is 
the case. In either instance, if the examiner finds one of the inventions unpatentable 
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 
1 03(a) of the other invention. 

During a telephone conversation with Lawrence E. Russ, Reg. No. 35,342, on 09 
May 2008, a provisional election was made without traverse to prosecute the invention 
of invention (I), claims 1-14 and 20-29. Affirmation of this election must be made by 
applicant in replying to this Office action. Claims 15-19 are withdrawn from further 
consideration by the examiner, 37 CFR 1.142(b), as being drawn to a non-elected 
invention. 

Drawings 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: "88", see Figure 8. 

Corrected drawing sheets in compliance with 37 CFR 1.121 (d), or amendment to 
the specification to add the reference character(s) in the description in compliance with 
37 CFR 1.121 (b) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
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appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Specification 

The disclosure is objected to because of the following informalities: 
On Page 3, at Line 22, change "angel" to --angle--. 

On Page 6, at Line 4, change "the angel between a triangle shaped prism sides" 
to -the angle between the triangle shaped prism sides-. 

On Page 12, at Line 4 change "dimension-less" to -dimensionless-. 
Appropriate correction is required. 

Claim Objections 

Claims 1-14 and 20-29 are objected to because of the following informalities: 
In Claim 1 , at Line 4, change "a ray source" to -an x-ray source- to correct an 
obvious spelling error. 

In Claims 5 and 23, Line 4, the claims recite the phrase "[sic the] width of Multi- 
Prism Lens (MPL)" wherein there is insufficient antecedent basis for the phrase "Multi- 
Prism Lens" (emphasis added) in the claims. 
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In Claims 7 and 25, Line 4 and Line 3, respectively, the claims recite the phrase 
"the incident ray" wherein there is insufficient antecedent basis for this limitation in the 
claims. 

In Claim 8, at Line 4, change "a ray source" to --an x-ray source- to correct an 
obvious spelling error. 

In Claim 13, at Line 8, change "a ray source" to -an x-ray source- to correct an 
obvious spelling error. 

In Claim 14, at Line 7, change "a ray source" to -an x-ray source- to correct an 
obvious spelling error. 

Claims 2-4, 6, 9-12, 20-22, 24, and 26-29 are objected to based on their 
dependency. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-14 and 20-29 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Applied Physics Letters Article to Cederstrom et al. (19 August 2002). 

With respect to Claim 1 , Cederstrom et al. teach a refractive element (Figure 1) 
suitable for refracting x-rays (Title), comprising: 
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• a body of low-z material (i.e., aluminum and silicon, Page 1399, 
Paragraph 1) having a first end adapted to receive rays emitted from a ray 
source (Page 1401 , Paragraph 3) and a second end from which the rays 
received at the first end emerge (Figure 1 ); 

• said refractive element having columns of stacked, substantially identical 
prisms (Figure 1 and Page 1399, Paragraph 2). 

With respect to Claim 8, Cederstrom et al. teach a lens suitable for x-rays (Title), 
comprising: 

• a body of low-z material (i.e., aluminum and silicon, Page 1399, 
Paragraph 1 ) having a first end adapted to receive rays emitted from a ray 
source (Page 1401 , Paragraph 3) and a second end from which the rays 
received at the first end are refracted (Figure 1); 

• said lens having two portions (Figure 1), each portion including columns of 
stacked, substantially identical prisms (Page 1399, Paragraph 2); 

• said portions being arranged at an angle relative to each other (Figure 1 ). 
With respect to Claim 13, Cederstrom et al. teach an x-ray apparatus (at the 

ESRF), comprising: 

• at least one x-ray source (Page 1401 , Paragraph 3); 

• a detector assembly, (Page 1401 , Paragraph 3); and, 

• a refractive element (Figure 1 ), comprising: 

o a body of low-z material (i.e., aluminum and silicon, Page 1399, 
Paragraph 1) having a first end adapted to receive rays emitted 
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from a ray source (Page 1401 , Paragraph 3) and a second end 
from which the rays received at the first end emerge (Figure 1); 
o said refractive element having columns of stacked, substantially 
identical prisms (Figure 1 and Page 1399, Paragraph 2). 
With respect to Claim 14, Cederstrom et al. teach an x-ray apparatus (at the 
ESRF), comprising: 

• at least one x-ray source (Page 1401 , Paragraph^); 

• a detector assembly (Page 1401 , Paragraph 3); and, 

• a lens (Title, Figure 1), comprising: 

o a body of low-z material (i.e., aluminum and silicon, Page 1 399, 
Paragraph 1 ) having a first end adapted to receive rays emitted 
from a ray source (Page 1401 , Paragraph 3) and a second end 
from which the rays received at the first end are refracted (Figure 
1): 

o said lens having two portions (Figure 1), each portion including 
columns of stacked, substantially identical prisms (Page 1399, 
Paragraph 2); 

o said portions being arranged at an angle relative to each other 
(Figure 1). 

With respect to Claims 2, 9, 20, and 26, the claims are directed towards a 
product by process, wherein the steps in the process do not impose any physical 
limitations on the product produced. Consequently, the sole limitation of Claims 2, 9, 
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and 20, specifically that "said prisms are produced by removal of material, the removed 
material having a width corresponding to a multiple of a phase-shift length (L 2n ) of 2n," is 
not given any patentable weight by the examiner. 

With respect to Claims 3 and 21 , Cederstrom et al. further teach that said 
element has an intensity transmission (T(y); see Page 1399, Eqn. 5), a total path length 
for a ray through the element (X(y); see Page 1399, Eqn. 5), an attenuation length (I; 
see Page 1399, Eqn. 5), a constant (k; see Page 1399, Eqn. 5), and a distance to an 
optical axis (y; see Page 1399, Eqn. 5), wherein the intensity transmission is expressed 
as: 

T(y) = exp(-X(y)/l) = exp(-k|y|l) 
The examiner notes that the expression for the intensity transmission is a mathematical 
explanation of the relationship that exists between the variables, and does not impose 
any structural requirements on the apparatus. 

With respect to Claims 4 and 22, Cederstrom et al. further teach that said 
element has an effective aperture (D) (described Page 1399, Column 2, Lines 18-20), a 
focal length (F; see Page 1399, Eqn. 4), a decrement of a real part of an index of 
refraction (5; see Page 1399, Eqn. 4), an attenuation length (I; see Page 1399, Eqn. 5), 
and a side angle of the prisms (9; see Page 1399, Eqn. 1 and 2), wherein the effective 
aperture is expressed as: 

D = (8 5 2 IF)/(Atan 9) 
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The examiner notes that the expression for the effective aperture is a mathematical 
explanation of the relationship that exists between the variables, and does not impose 
any structural requirements on the apparatus. 

With respect to Claims 5 and 23, Cederstrom et al. further teach that said 
element has an aperture increase factor (AIF) (described Page 1400, Column 1, Lines 
1-23), a root mean square width of the aperture of the element (a a b S ; see Page 1400, 
Eqn. 7 and 10), a 2-n shift length (L 2n ; see Page 1399, Column 2), and a side angle of 
the prisms (0; see Page 1399, Eqn. 1 and 2), wherein the AIF is expressed as: 

AIF = 3.2 • (aabs)/ (L 2n tan 9) 
The examiner notes that the expression for the AIF is a mathematical explanation of the 
relationship that exists between the variables, and does not impose any structural 
requirements on the apparatus. 

With respect to Claims 6 and 24, Cederstrom et al. further teach that said 
element is made of silicon (Abstract). 

With respect to Claims 7 and 25, Cederstrom et al. further teach that a focal 
length is controlled according to a deviation length (y g ) of one end of the element with 
respect to the incident ray (Page 1399, Paragraph 2). 

With respect to Claims 10-12 and 27-29, Cederstrom et al. further teach that 
said columns are arranged in series, and that columns of one portion are displaced from 
columns of a second portion by relative rotation (Figure 1). 
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Claims 1-14 and 20-29 are rejected under 35 U.S.C. 102(b) as being anticipated 
by KTH thesis to Cederstrom (8 November 2002). 

With respect to Claim 1 , Cederstrom teaches a refractive element suitable for 
refracting x-rays (Abstract, Paragraph 1), comprising: 

• a body of low-z material (i.e., silicon, beryllium, diamond; see Abstract, 
Paragraph 3) having a first end adapted to receive rays emitted from a ray 
source (Figure 1.1) and a second end from which the rays received at the 
first end emerge (Figure 1.1); 

• said refractive element having columns of stacked, substantially identical 
prisms (Page 37, Figure 5.1 and Paragraph 2). 

With respect to Claim 8, Cederstrom teaches a lens suitable for x-rays (Abstract, 
Paragraph 1), comprising: 

• a body of low-z material (i.e., silicon, beryllium, diamond; see Abstract, 
Paragraph 3) having a first end adapted to receive rays emitted from a ray 
source (Figure 1.1) and a second end from which the rays received at the 
first end are refracted (Page 37, Figure 5.1 and Paragraph 2); 

• said lens having two portions, each portion including columns of stacked, 
substantially identical prisms (Page 37, Figure 5.1 and Paragraph 2); 

• said portions being arranged at an angle relative to each other (Figure 
5.1). 

With respect to Claim 13, Cederstrom teaches an x-ray apparatus (Figure 5.7), 
comprising: 
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• at least one x-ray source (Figure 5.7); 

• a detector assembly (Figure 5.7); and, 

• a refractive element (Figure 5.1 ), comprising: 

o a body of low-z material (i.e., silicon, beryllium, diamond; see 
Abstract, Paragraph 3) having a first end adapted to receive rays 
emitted from a ray source (Figure 1.1) and a second end from 
which the rays received at the first end emerge (Figure 1 .1); 
o said refractive element having columns of stacked, substantially 
identical prisms (Page 37, Figure 5.1 and Paragraph 2). 
With respect to Claim 14, Cederstrom teaches an x-ray apparatus (Figure 5.7), 
comprising: 

• at least one x-ray source (Figure 5,7); 

• a detector assembly (Figure 5.7); and, 

• a lens (Figures 1 .1 and 5.1 ), comprising: 

o a body of low-z material (i.e., silicon, beryllium, diamond; see 
Abstract, Paragraph 3) having a first end adapted to receive rays 
emitted from a ray source (Figure 1.1) and a second end from 
which the rays received at the first end are refracted (Page 37, 
Figure 5.1 and Paragraph 2); 

o said lens having two portions, each portion including columns of 
stacked, substantially identical prisms (Page 37, Figure 5.1 and 
Paragraph 2); 
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o said portions being arranged at an angle relative to each other 
(Figure 5.1). 

With respect to Claims 2, 9, 20, and 26, the claims are directed towards a 
product by process, wherein the steps in the process do not impose any physical 
limitations on the product produced. Consequently, the sole limitation of Claims 2, 9, 
and 20, specifically that "said prisms are produced by removal of material, the removed 
material having a width corresponding to a multiple of a phase-shift length (L 2n ) of 2n," is 
not given any patentable weight by the examiner. 

With respect to Claims 3 and 21 , Cederstrom further teaches that said element 
has an intensity transmission (T(y)) (described Page 42, Eqn. 5.26), a total path length 
for a ray through the element (X(y); see Page 40, Eqn. 5.13), an attenuation length (I; 
see Page 40, Eqn. 5.17), a constant (k; see Page 111, Eqn. 12. 14), and a distance to an 
optical axis (y; see Page 41 , Eqn. 5.19), wherein the intensity transmission is expressed 
as: 

T(y) = exp(-X(y)/l) = exp(-k|y|l) 
The examiner notes that the expression for the intensity transmission is a mathematical 
explanation of the relationship that exists between the variables, and does not impose 
any structural requirements on the apparatus. 

With respect to Claims 4 and 22, Cederstrom further teaches that said element 
has an effective aperture (D) (described Pages 40-42 and 59), a focal length (F; see 
Page 59, Eqn. 6.19), a decrement of a real part of an index of refraction (5; see Page 
59, Eqn. 6.19), an attenuation length (I; see Page 59, Eqn. 6.19), and a side angle of 
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the prisms (9; see Page 40, Eqn. 5.13 and 5.15), wherein the effective aperture is 
expressed as: 

D = (8 5 2 IF)/(Atan 0) 

The examiner notes that the expression for the effective aperture is a mathematical 
explanation of the relationship that exists between the variables, and does not impose 
any structural requirements on the apparatus. 

With respect to Claims 5 and 23, Cederstrom further teaches that said element 
has a root mean square width of the aperture of the element {o abs ; see Page 41, Eqn. 
5.19), a 2-tt shift length (L 2n ; see Page 41, Eqn. 5.23 and Page 109, Paragraph 1), and 
a side angle of the prisms (9; see Page 40, Eqn. 5.13 and 5.15), wherein an aperture 
increase factor (AIF) is expressed as: 

AIF = 3.2 ■ (Oabs)/ (L 2 ntan 9) 
The examiner notes that the expression for the AIF is a mathematical explanation of the 
relationship that exists between the variables, and does not impose any structural 
requirements on the apparatus. 

With respect to Claims 6 and 24, Cederstrom further teaches that said element 
is made of one of silicon and diamond (Page 73, Paragraph 1). 

With respect to Claims 7 and 25, Cederstrom further teaches that a focal length 
is controlled according to a deviation length (y g ) of one end of the element with respect 
to the incident ray (Abstract, Paragraph 1 ; Figure 5.1 , and Page 40, Paragraph 2). 

With respect to Claims 10-12 and 27-29, Cederstrom further teaches that said 
columns are arranged in series (Page 37, Figure 5.1 and Paragraph 2), and that 
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columns of one portion are displaced from columns of a second portion by relative 
rotation (Page 37, Figure 5.1 and Paragraph 2). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent Documents to: Minott (US 4,350,410) teaches a multi-prism 
refractive element having a column of stacked prisms; Nygren et al. (US 6,091 ,798) 
teaches compound refractive x-ray lenses, with opposing stacks of cone-shaped 
elements, but without prisms; Whitehead et al. (US 6,215,920 B1) teaches a multi-prism 
refractive element made through etching processes; Cederstrom (US 6,668,040 B2) 
teaches a refractive element for x-rays with portions having prism shaped columns of 
low-z material relatively rotated to one another; and Polichar et al. (US 2003/0210763 
A1) teaches a refractive element for use with x-rays and in an x-ray apparatus having a 
linear prismatic refractive lens formed of a column of micro-prisms. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANASTASIA MIDKIFF whose telephone number is 
(571)272-5053. The examiner can normally be reached on M-F 7-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on 571-272-2490. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Anastasia Midkiff/ 
Examiner, Art Unit 2882 
5/12/08 

/Edward J Glick/ 

Supervisory Patent Examiner, Art Unit 2882 



